






















A Study on Adhesion of Adhesive Resin to Dental Alloys
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Abstract
Adhesion of 4−META resin to dental base metal alloys and precious metal alloys was investigated in relation to the surface
structures of the alloys. The surface structures of the alloys were mainly analyzed by electron spectroscopy for chemical
analysis (ESCA). Section 2 discusses the bonding ability of 4−META resin to base metal alloys (Co−Cr and Ni−Cr) covered
with passive films and oxide layers formed by high−temperature oxidation. Resin−passive surface bonds were stronger than
resin−oxidized surface bonds.
Section 3 discusses the mechanisms of destruction of metal−resin adhesion due to water with the findings of the surface
structures of the alloys. The water content at the adhesion interface was calculated with the solution to Fick’s second equation
to discuss the degradation at the interface with respect to the water content. The water durability at the adhesion interface was
investigated by separation tests of resin film using liquid nitrogen. The thermal stress induced by thermal shock was calculated
by the three−dimensional finite element method.
A new method (Ga−Sn modification) for promoting adhesion between precious metal alloys and 4−META resin was devel-
oped and it is described in section 4. Gold−based and silver−based alloys modified by a Ga−Sn liquid alloy showed both high
bond strengths and also excellent water durability at the adhesion interface.
In section 5, base metals were added to a dental precious metal alloy to develop alloys that adhere strongly to dental adhe-
sive resins without surface modification. The ESCA analysis showed that oxides such as In2O3, ZnO, and SnO2／SnO played an
important role in improving the adhesive ability of the alloys.
External and internal oxidation zones composed of Cu oxides were formed on the surfaces of dental precious metal alloys
containing Cu when the alloy was heated at a high temperature in air. A sponge−like structure was formed on the alloy sur-
face after removal of the internal oxidation particles with an acid solution. The bonding strength of 4−META resin to the po-
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ことになる．その結果，時間とともにCu２Oの最先端が
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